Oxidative inhibition of protein phosphatase 2A activity: role of catalytic subunit disulfides.
A molecular basis for the inhibition of brain protein phosphatase 2A (PP2A) activity by oxidative stress was examined in a high-speed supernatant (HSS) fraction from rat cerebral cortex. PP2A activity was subject to substantial disulfide reducing agent-reversible inhibition in the HSS fraction. Results of gel electrophoresis support the conclusions that inhibition of PP2A activity was associated with the both the disulfide cross-linking of the catalytic subunit (PP2A(C)) of the enzyme to other brain proteins and with the formation of an apparent novel intramolecular disulfide bond in PP2A(C). Additional findings that the vicinal dithiol cross-linking reagent phenylarsine oxide (PAO) produced a potent dithiothreitol-reversible inhibition of PP2A activity suggest that the cross-linking of PP2A(C) vicinal thiols to form an intramolecular disulfide bond may be sufficient to inhibit PP2A activity under oxidative stress. We propose that the dithiol-disulfide equilibrium of a vicinal thiol pair of PP2A(C) may confer redox sensitivity on cellular PP2A.